N6-phenylisopropyladenosine stimulates in normal and inhibits in adrenalectomized rats the low KM cyclic AMP phosphodiesterase in the brain.
In crude rat brain membranes, apparent adenylate cyclase activity tested in the absence of phosphodiesterase inhibitors was dose-dependently inhibited by the adenosine 'R-site' agonist N6-phenylisopropyladenosine (N6-PIA). In membranes from adrenalectomized rats, however, N6-PIA induced, under the same conditions, an activation. However, in the presence of the phosphodiesterase inhibitor Ro-20-1724, brain adenylate cyclase responsiveness to N6-PIA resulted in a dose-dependent inhibition in both sham-operated and adrenalectomized rats. Thus, the low KM cyclic AMP phosphodiesterase activity present in these brain membranes was investigated. Although this activity (tested in the presence of GTP) was unaltered by adrenalectomy, the dose-response curve of this enzyme to low concentrations of N6-PIA showed an activation in sham-operated and an inhibition in adrenalectomized rats, two effects which were suppressed by sodium (80 mM). These results showing that N6-PIA modulates both adenylate cyclase and cyclic AMP phosphodiesterase in the brain, provide an additional argument for a potential role of adenosine in the regulation of cyclic AMP metabolism in normal as well as in pathological brain.